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ABSTRACT

Skin functional activities of the extracts from

various medicinal plants

Ryu, Min Jeong
Advisor: Prof. Kim, Sung-Jun, Ph. D.
Department of Biotechnology,

Graduate School of Chosun University

This study was carried out to develop the functional skin materials

from the extracts of the medicinal plants.

100 plant extracts were examined for anti-bacterial activity
against Staphylococcus epidermidis and 12 plants were screened.
These 12 plant extracts were tested against S. epidermidis,
Staphylococcus  aureus,  Pityrosporum ovale and along with
Propionibacterium acnes, Malassezia furfur and Candida albicans

which causes skin inflammation. Paper disc assay and MIC tests were
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carried out the various concentrations of extracts. The extracts of
Agastache rugosa displayed effective growth inhibition against S.
epidermidis, S. aureus, P. ovale, M. furfur, C. albicans. Aralia
coragata extracts showed the considerable antimicrobial activities
on two Kkinds of microorganisms, S. epidermidis and P. acnes.
Similarly, Juniperus chinensis extracts showed antibacterial
activities against S. epidermidis, P. acnes and M. furfur. In
addition, A. rugosa extracts showed low MIC value on S. epidermidis
(6.25 pg/mé), P. ovale (3.1 ug/m) and C. albicans (3.1 ug/me). A
MIC value of A. pilosa extracts was 6.25 ug/mé on S. epidermidis,
and P. acnes and 3.1 #g/mé on S. aureus and P. ovale, respectively.
Particularly, the extracts of M. alba displayed MIC value on 4
types of microbials such as P. acnes (6.25 ug/me), P. ovale (3.1 /8
/me), M. furfur (6.25 pg/me) and C. albicans (3.1 ug/m¢). Also, the
extracts from Artemisia capillaries, Morus alba and Thuja
orientalis showed a remarkable MIC values (3.1 ug/m¢) against
Pityrosporum ovale. These results indicate that A. rugosa, Morus
alba root bark and Agrimonia pilosa whole plant have the potent

anti—-inflammatory activity on the skin.

Reynoutria elliptica root showed the highest polyphenol content of
209.10 wg/mé. Artemisia capillaries sprout, Evodia rutaeocarpa
fruit, Ephedra sinica and Plantago asiatica were also found to
contain high polyphenol - 193.20, 176.60, 175.50, 174.00 ug/me,
respectively. These five extracts with high polyphenol also contain
relatively high flavonoid such as Reynoutria elliptica root(83.40

wg/me),  Artemisia capillaries sprout (138.21 wg/me), Evodia
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rutaeocarpa fruit (73.70 ug/mé), Ephedra sinica (56.91 ug/mé) and
Plantago asiatica (130.90 ug/me). The DPPH radical scavenging
activity of Ephedra sinica, Reynoutria elliptica, Evodia
rutaecarpa, Agrimonia pilosa, and Artemisia capillaris were 90.68
(27.51 wg/me), 92.92 (39.1 wg/me), 91.02 (49.17 wug/mé), 87.80
(58.41 wg/me), 86.64 (86.43 wg/me), respectively in the extracts
concentration of 400 ug/mé. DPPH radical scavenging activity of
these extracts were higher that of BHT (standard antioxidant).
Moreover, we examined nitrate scavenging activity of these extracts
on the concentration of 800 ug/mé. Nitrate scavenging activity was
found to decreased in the following order— Evodia rutaeocarpa
fruit, Ephedra sinic, Reynoutria elliptica, Artemisia capillaries

and Plantago asiatica.

The inhibition effect of the extracts on ROS production was
examined in H0.—treated HaCaT cells. ROS production was
significantly inhibited by the extracts of Evodia rutaeocarpa
(42.66%), Agrimonia pilosa (47.06%), Plantago asiatica (71.11%),
and £phedra sinica (71.23%). These inhibition effects were

increased in dose—-dependent manner .

Protective effect of extracts on HaCaT cells against H0z,
rotenone, and paraquat were investigated. The 500 pM H.0-—treated
cells in presence of Ephedra sinica extract were showed an increase
in the cell wviability compared to only H0-—treated cells. In
addition, rotenone-treated cells were protected by Ephedra sinica

and Morus alba.
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Tyrosinase catalyzes melanin synthesis in skin melanocytes.
Inhibition effects on tyrosinase of the 12 extracts were assayed in
a cell-free system and SK-MEL-2 cells. Ephedra sinica and Morus
alba displayed over 50% of tyrosinase inhibition in a cell-free
system. Ephedra sinica was shown to have potent inhibition effect
on tyrosinase and decreased melanin levels compared to arbutin, a
standard whitening ingradient. Ephedra sinica was also found to
control tyrosinase inhibition and melanin biosynthesis more
successfully than o-MSH (200nM). £Ephedra sinica decreased
tyrosinase and tyrosinase related protein (TRP- 2) expression level
effectively but it didn't affect TRP-1 expression level. These
results suggest that £Ephedra sinica have inhibitory effect on
melanin biosynthesis and possesses anti-oxidant and anti-microbial

activity.

The overall results of this study indicate that the Ephedra sinica
and Morus alba have the possibility to develop as cosmetic sources
for skin-whitening, skin anti-oxidant, skin anti-aging and

treatment of skin-related diseases.
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A& 2192 tyrosinase, tyrosinase related protein-1 (TRP-1)1} tyrosinase

related protein-1 (TRP-2)S0| QULCH. Ol = tyrosinase = et &9 =

< ol

g

ra
00
2

F

I
B

X CHHA

O

Il | &&Eol= 242 A, tyrosing 3,4-dihydroxypheny|
alanine (DOPA)Z M &tGt= tyrosine hydroxylase 241t DOPAS DOPA quinine
©& {t3lot= DOPA oxidase &&= 25 JHXlLD QUCH. TRP-12 5,6-
dihydroxyindole-2-carboxylic acid (DHICA)E indole-5,6-quinone-2-carbox-
ylic acid & &t2t6td, TRP-2= DOPA chrome= DHICAZ Ol&stol= &40IC
(Fig.1) (Kameyama et a/., 1993 ; Funasaka et a/.,1999). XI2MtXl A&
tyrosinase MoliMl£= hydroguinone, resorcinol, 4-hydroxy-anisole,
ascorbic acid 2t 1 =% kojic acid, arbutin, glucosamine, a-vinifer—
in, ferulic acid S0l UA2LI I|F ¢tEE, HEHHE, SHEH0O F&, AXE
=4 9 =2H=z 2l FItM=z HMetE 2ot ASZD UCH (lkeda, et

al.,1990 ; Qui, et al., 1996).

AZ9 OIXUAIME2 HZRH Y, g, JISAE, g2 S 20l
CIZFMEN OISR SRAUSHH AIEE N UCH. HAWM 22 = U= HE=2 &
LMSIESEEE phenol & SHE20ILE flavonoid HS2 SEE=2 2eld AL
S5l AZ2H Ull= URE phenol & 820l 22X U= Az BN

kJ

UACH (0zeki et al., 1993).

OR&E e 28 AZL422 &3 (Park, 2003), €11 (Jung et al.,
2005), el (Jeong, 2005), 2= (An et al., 2006), SHZ& (Ann, 2006),
QOO (Kim, 2006), BHLI® EXI (Lee et al/., 2006), MtelLtS (Ann, 2006),
JILIR (Joo et al., 2007), ot+=2, &, 0= (Kim, 2008), 22, =
A, & (kim, 2008), &8 (Park, 2008)S0| 21 AL,

2 HP20M ALSS 1000182 AZAE = iE=8(Agastach rugosa)e LH
t(Labiatae)ol CtEx= Al2=2AM Xlel

= =
Aoz 2=, &=, UF, et S SO0tAIOF XS0 =XEotH <elLietillA



Hi=&f= phenylpropanoide H &% HF2Z2 anethloe, ansialdehyde S0I

JdelD terpeneH HSKZ a-limonene, B -methoxycinnamaldehyde, a-pinene
S0l S8R0 USOH (Itokawa et al., 1981 ; Ahn, 1998), Stitst &M

(Lee, 2007), &&4 (Park, 2000 ; Lee et al., 2002) SO0l 20T UL,

S
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Ot D7

Dapaduinnmne

TyroSine L-dopa
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g-Glukamyl ﬂ
Lo " L2
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’ o
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Fig.1. Melanin biosynthetic pathway

ANUS(Agrimonia pilosa)2 Z0|1H(Rosaceae) A2 2 M
2 HdF22=Z= agrimo-

44

Olx, AMsx 2t ol HEGolSAo=2 A=,

$0
N
HO
[
A
S
=2
rr

nin, agrimonolide, tormentic acid, ellagic acid S0
£0l luteolin-7-glucosidedt RN JUSO (Kang, 1992), &2FEE (Lee
et al., 2003 ; Lee et al., 2005; Sung et al., 2006)S0| EDE 0 UL,

==, €2 2 &AL 1

]

=& (Aralia contientalis) UHExZ2 M &=
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s0HAN OFM = THHHEID Uqs AS0ICH. 822 =2= B-sitosterol, daucost-
erol, continentalic acid, ferulic ancid, caffeic acid 0| ERZNH U2
O (CH&H 2™ 1998), st &2 (Han, 2005), &€= (Kim and Kang,

1998 ; Park et a/., 2005) S0l 2D 0 QULCH.
s

ANZE % (Artemisia capillaris)e =3t3t(Composite) % =0 =ot0, &=
HIRGIH ==, €= S 0tAIOF & =& S0l 2xE6t), HASE0| 28 ChEM
Z222 =0/ 30~100cm LH2I0I0H (CHEF 24X, 1998), & A& E (Choi et al.,
2008), &&=t (Lee et al., 2004 ; Kim et al., 2005 ; Lee et a/., 2008)
S0l BE0E0 UCH

Z0t&(Ephedra sinica)2 Ot £ote OEHM =2 52 =24 S22
stolstiildeE Yo, oflZg, &of, &E&E =Hez 024 Moto 2

o=
ephedrine, pseudoephedrine, ephedroxane, norephdrin S &%=ot1l U2LH,
SHE &g, WA MEEE 2, 0lx &2 (Duncan et al., 1957 ; Dullo
et al., 1991), ®H &4 &= (Kim et a/., 1991 ; Kim et a/., 2005), 0|9
=3k (Kim, 2008) S %2 &80l B0&0 UL,

L+RE= 28 M (Rutaceae) Ul =8 =R (Evodia rutaecarpa)Sl &=t It
Alg A8t AOIC. 222 evodiamine, rhefinie, ocimene, evodene,
evodin, rutaecarpin, zimonin S0l U220 (Nakasato et a/., 1962), && Al
Zo B553t (Kim, 2003), &2&E (Jeon, 2003), &S (Yun et al.,
2008) S0l 2% 0 QUCH.

SURE sEE3IIUR SLR(Jduniperus chinensis)l JtXl - 2 - X - L2
HEOICH. =2 amentoflavone, hinokiflavone, apigenin S0l &R0 U
OO0 (Ahn, 1998), 8R4 E (Kim et a/., 1991), EF&™ A (Kim, 1988),
82 24 (Bae et al., 2005) S0l 200 QUCH.

ELR(Morus alba)e H=0 MAGSIH 22, 2, 82 S SO0tAIO0 &
el SESICH FeRE S AdIe 220, Hi0ldA, §2&E (Ishitsuka

et al., 1982 ; Park et al/., 1995 ; Mok et a/., 2001 ; Yoo et al., 2003),
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DUHE S (Lee et al/., 2000), &€= St (Cheong et al., 1998 ; Yoon
et al., 1998), HISt MIZE X (Kim and Jun, 1986 ; Lee, 1999)° =12t
rutin 2F oxyresveratrol It 22 S&20| AN JIsy SIEEN FE=2 A2

D ACH (Ikeda and Tustsumi, 1990).

(_
0z

& AO0|(Plantago asiatica)= EZ30|(Plantaginaceae)l CtEM =202
F M ASIAZ0ICH. MZ2E S40| E0t

_‘?'_
A AZSHALE &2 WA DII2 JIE2 S&ote DFZ 0

HU
ro
e
Mo
1
m
tol
_FE
Ho
HO
B

o Ct

P

A
N
rr
o
U
el

A HASOH (Davidson, 1989), &&= (Jeon et al/., 1998 ; Jeong et al.,
2004 ; Kim et a/,. 199), 1-propanol, linalool, 2—-propamode, 7-methyl-1-octenne,

I

1= octadecanol, 2,7-dimethyloctanol2l &J| 4& (Jan et a/., 2005), 11
dIAHE EZ MHHEs (Lee et al., 2005), f1g8 & <AL OIXl= &
(Won et al., 2004) SO0l E10&0 UL,

S22 E(Pyrola japonica)2 MEH, 85, =M= S22 =l =22
O &F (elola0l2Z2 SelLicte 2= S92 &IIss0lM KNHAotH, pyrola-
tin, chimaphilin, monotropein quercetin, ursolic acid, oleanolic acid,
hentriactane S &=0l A4 ULD (Kosuge et al., 1985 ; Lee et al/., 2001

; Chang, 2004 ; Kim et a/., 2004), &3 && (Park et al., 2006) 0| 2

S & (Reynoutria elliptica)2 OICIZ0 Hole CEXEQ =202 &AL
NE, & SWAS 52 (W Y= xI=0h)| fotd 2 UetE HIEotH
SAHO MEQSHHA OI2E O 220 (Vastano et al., 2000), ABES &

2t (Kim et al., 2008), &HZ= X (Rho et al., 2001), &A&tEIEZ (Kim er

al., 2007), SI&EZ 2&H (Kim et al., 2007), S2=E (Lee et al.,
2003) S0l 20% 0 UCEH.

SR (Thuja orientalis)= E=0ILt RelLictel &Y ots, RS A
3l XICH SHE 200~600m Ol AXtMot= &A% W=2=x (Lee et al., 2002), A
S(Seo et al., 2003)2 SHURNAN F== R Melz2482 B0 o2
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b (Tak et al/., 2007),

221

F

g
=

M, g2&2 (Lee, 1999 ; Oh and Kim, 2006),

0|24 (Lee et a/., 2005)
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x=2
FAIDIE 010l EICH (Ozeki et al., 1993).
3

o101,
HOl Eel 220 A=dl,

t&t=2, flavonoid &AM, EZHE, OtA

2

NSAAIDILD,
phenol|

=

=

(=R

[m] )

S20| JHEg ZI00F SHC}.

2=z 0I0AIEA
MetA O% L3t

ot Db THA O

oy

OtH =

KAAIIALL X

1994) .

LSS

INR =

0l
R
ok

ol

<]
100

0l

)
aJ
El

4

b S M2

L3

|
[

=

D ACH (Wiedow et al..

oy
<J
00

&)
K’

Xl (melanosome) Ol

e

| Hctdl
2 0l

o
1T
T

1T
T

Al
St

L
—

&t

t=

[9)

XH

=
—

=\l

=

o

JIA

HI

1990) .

= U

T L= A

=
=]

2+XI
=

el

=¥

110

o
un
o

<0

<

X0
oD

T

o

ol
Rr
K0
o
JIJ
)

lof

11

EtHD, Xteldoltt 2% At

LFEFWDI = StCH (Hara et a/., 2000

ulo
Ju

; Ortonne, 2002).
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d MO0 220

St A
=

S2MOZ tyrosinase

=
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—
Zl

sole,
isof lavonoid&

4-hydroxyani

—

—

=22

o-viniferin

X
—

&
& =0l

ferulicacid?t 2cdiMd QUL (Dawley et al/., 1993 ; Maeda et a/., 1991).

k=

M. SMIA tyrosinase SHIHMZ
A2 11 2AUZ stilbeneHl

=)

5-hydroxyindole & hydroguinone@ kojic acid, arbutin, oxyresveratrol

0l

o]

K’

(Jeong,

== = O
===

4

c
_

H

(=]
Hx =&E (Park et al,.

-/

AbH
(=1

== (Hwang et a/., 2006), &Qlo| =& (Kim et al.,
(Kim, 2008),

2 2 =2 (Jin et al., 2002),

=
-

o=y

Collection @ chosun-



o3

hua

2008) S0l £

Ol A

&

o)

Ie)

A0l A

=
[—

ot S. epidermidis 20l CH

ol
=

s 3

=
[=)

0

1

o
=

t 12

A
o

=
[=]

3

[©)
=

’

nyN;
el

N

ol

K0

110

30

A

1t

ol

[u;]
=

21t

Wl tyrosinase

1T
T

I NI QI HaCaT MIZLONl &tstd AEL

AE SE6HM HaCal ME 25 &3, SK-MEL-2 Al

ol
41
od

Ju
I9)

)

oD

tyrosinase, TRP-1 & TRP-22

}

ol

£ Xclot

a —MSH

2==¢

A=

Collection @ chosunm-



-A. 28z

1. A==

L
2
x
_?_

2E AZAE 10082 MEMASHE=SEE (St=, &=2)
M S5t  absolute ethanol2 0I5l F=ZEoI/ULCH. FTSYEO=Z
Heating mentletlA AZ=&2l 2 10BH2l absolute ethanol & 33 BtE & &

FEOIYLH. 229 A2 =222 Al (Whaman No.

-

2
< rotary evaporator (EYELA N-1000, Japan)Z 22 ==ol0 NE =SS 2™

ol Mgt =, & X0t -20COol 22tctHAM AL=ZotRALCH.

Ak

—

A
(=]

09t

P

or
Ol

tol

ASN ASE A2 1, 1-diphenyl-2-picrylhydrazyl
(DPPH), Butylated hydroxytoluene (BHT), Ascorbic (Vitamin C), 2'7—dichl-
orof luorescindiacetate (DCFH-DA)= Sigma Chemical Co. (St. Louis, Mo,
USA)OIA St AHESHALE.

Olgh S =JOl AFEE ARl Mushroom Tyrosinase (5370 unit/mg),
L-3,4-dihyroxtphenyl-alanine (L-DOPA) S& Sigma Chemical Co. (St.
Louis, Mo, USA)OIA RGHH AFESHALEH.

fol

AStE AEA BS st SEHO ALEE ARl Hydrogen peroxide
(H:02), Rotenone, Paraquat S& Sigma Chemical Co. (St. Louis, Mo, USA)0i
N P23t AFZSHALE.

NIEZBHZZ 218 A2 Dulbecco's Modified Eagle Medium (DMEM), Roswel |

Park Memorial Institute 1640 (RPMI 1640), Fetal Bovine Serum (FBS),
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Penicillin, Trypsin-EDTA, 0.4% Trypan Blue Stain & Gibco BRL Co. (Grand
Island,USA) 0l A13-[4,5-dimethy | thiazol-2-y|]-2,5-diphenyltetazol iumbromi-
de (MTT)= Sigma Chemical Co. (St. Louis, Mo, USA)OIA G0 AFEGHRALCEH

stae AM AMEWM AFESH BiXI= Tryptic Soy Broth (SB, Difo), Yeast
Extract, Malt Extract, Peptone, Dextrose, Tryptone, Bacto agarE Difcolil

N F&GHH A= ot CH

3. IIRME & = e

2 AF0 A28t HaCaT (Human keratinocyte) AMIZ= OMEM (Dulbecco's

Modified Eagle's medium) HHXIOI 10% Fetal Bovine Serum (FBS)2t &HAHK|
(Antibiotic antimycotic)ES &EJIIotd MIFHHXZ AIZoIFLD, AH EMS
(melanoma) MIIZZ=Ql SK-MEL-2 AIZZ= RPMI 16408HXIO0 10% FBS2t &hAH K|

(Antibiotic antimycotic)E FHIIGIH MFHHXIZ AISoI™UCH. 2E NEF=
37C, 5% C0.2 &&3t= incubatorlAM HSAIHA HILGIUCH. ME= 2~32 0+
Ct culture dishQ 80 % B&NKl Xt&t2 M AHOH BHotALCEH.

st A"l MEE ZFeE LRYMzZ & 85= RY%olse JF 3B
YeastOll Sots 2498 & HIS2 w2z 285 1) 3 ZO0s2 &2

o 15= Table 1.0/ LIEFEH HE2E 20[ BHFoFRALE.
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Table 1. List of strains and media used for antibacterial experiments.

Optimum condition

Strains Culture collection
Media Temp
Staphylococcus epidermidis KCTC1917 TSB /TBA 37C
Staphylococcus aureus ATCC12692 TSB /TBA 37C
Propionibacterium acnes KCTC3329 TSB/ TBA 37C
Pityrosporum ovale ATCC112078 YMB/YMA 37C
Malassezia furfur ATCC14521 YMB/YMA 37C
Candida albicans KCTC7965 YMB/YMA 37C

4. 2E0 MEE JIDI

oo

rotary vacuum evaporator (Tokyo Rikakikai Co., Japan), freeze dryer
(I'lsin, Korea), UV/Vis spectrophotometer (Shimadzu, Japan), centrifuge
(Hitachi, Japan), shaking water bath (Hanbaek Co., Korea), pH meter
(Orin Research, Inc. U.S.A), inverted fluorescence microscope (Nikon,
Japan), €O, Incubator (Hanback Sientific Co., Korea), autoclave (Hanbaek
Scientific Co., Korea), microplate reader (Molecular Devices, USA), S

ArESHALCEH.
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1-1. paper discg 0l 2lgt =229 7S =24

FEE g4 SEQ g3 HAME paper discEl2 ALESHRUCH (Davidson,
1989). == Zel& 2 =2 ctdAHSZ2 FHoll 10 Mo =7 M=s M 6HX ol
B0 22 o MFSHEZ0A 18~24A12H4 33| LS & S7 88 AlE
o2 ALECIRULH a4 AEE UK e 22 22 15%2 §HA
O EItel MSHIXIE ZZ6t0 petridish0fl 15 M A 250 J|ISE BHRIE

S A2, 229 A8 @ =5 650 mOlM optical density (0.0)2t0l
0.4 (10° CFU/me)Jt SN 8 & 0.7% SHAO| EHIIE ==2 WX 2202

JAIA 0l=2

ZAMH=sEE= broth microdilution2 &0l et CtS3 201 SHGHACH
(Amster, 1996). 22to| #F STZ 650 mmOilAl 0.08t2 0.4 (10° CFU/m)Dt &
H 8 = well platetil ot 2 AIZE 0, 3.1, 6.25, 12.5, 25, 50 ug/mé

C2 10 A Xelott 24A12F BHLGHRCH. Mol &4 T E microplate
reader (Molecular Devices, USA)E Sl 650 nmOlA =HGHALE.
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€40l 0IXls g £

N
7z
n
1
W
m
o
o
KT..

>-1. & E2lHE 8% =4

rum
[]0II

SIH=E2S FolinDenisEH0ol 2t (AOAC, 1990), === 0.1 gOll

methanol 10 ME JiGt0 70COHIA 3082 S ==& = 1 mg/m2 3| A5

Ot

ANESoIACH. HM 50 w0l EF 4 6650 whE €2 = Folin-Denis reagentS 50
WISl 32 SOt A20A BFSAIZICH. BFEAIZ2I & 10% NaxCOz ESE2HS

100 #= ZltotLd, =& =282 1 MZ S F)| fol EF = 150 @s €0 &

SEAIZCEH. 37C water bathOlA 1AI2F BESAI2I & UV-Vis spectrophotome-

ter (Pharmacia Biotech ultrospec-2000)E AIZol0 725 MmN SZEE =

HoIULH, ZAE2 A2 29X A methanol 2HES S26HH XelstHSH
HZ22KE tannic acid (Sigma Co., USA)2 ==Z 0~500 wug/m0| == ol

E E2EL0/E &2 Davis 2 2 Tk, ===2 0.1 g0l methanol
2 10 ™2 JIGtH 70CHM 302 s == &t = 1 mg/mZ S AISSHA
Ct (Swaim T et a/., 1959). 214 100 #£0ll 1 M| diethylene glycolS &D

ot1d CHAl 1IN NaOH 100 =2 €0 & Z&AIH 37T water bathOl A 1AI2+ Bt
A

—_

ENES SLoH MelotRA2M, EESHE naringin (Sigma Co., USA)2l s&

~300 xg/me0l TS Gt A5t Ol22H I 22 01E s +
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2-3. DPPH ctCIZ AAsS

SHAMEl B M2 DPPHES 012510 AI29l radical ANENE =/sH=
Bloisol &g oF2t BIE5I0] SHGIUCH (Blois, 1958). DPPH 2% 100 Mt
STy S22 A2 100 44 Fot0 BEE 3022 Y AMEHNAM 2 =

&= radical =< Z microplate reader (Molecular Devices, USA)E 0l256+0

517 nmOllAl S&6IQUCH. Al22l &9 I3)|= 2tz AHEA (Scavenging
activity) 22 T AIotHH, ICH2 DOPPH = F1/22 ZA6l=0 228 As2

2 & L& BHT2F Vitamin C (asco-
2 830 s (%)= FoIAULT.

0!
rz
ol
o
it

& (18)22 LIEHURULCE.

rbic acid) 2t HI W3R 20,

Q
0lo
Jz
|0

HdUSHS(%) = (1- ) X 100

2-4. OF&IALY (Nitric oxide) AHs =24

s
2
I
0
Qﬂ
$Q
w
B
Qo
<
Qo
>
o

OLEAE AHHES Grayet Duganl ZE 0O 2|6t
Dugan, 1975). 1mM NaNO, & 1 me0ll ZE=E2 Al2 1 mE D5t 0.1N
HCI (pH 1.2)2 BtS8Mol pHE 1.22 XFHE UsS FES

ZEHS F7TOUHAM TAIZE BFEAIZI = 2F BISHES 1 més FH

8, &ESte OH2ME S FotH AHHEES AIRE Fotet B2 FItoHA
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2-5. =E=2 HaCaT AIZLU ROS MIHS FE

0

JF) MTT assayOll 28t NIE MEE =

HaCaT MIZ MZEE =& 2 Mosmann2 20 2/6t0 A AIGHACH (Mosmann
1983). 96 well flat bottom microtiter2 2+ wellOl logarithmic phase®l &
S5t HES 1x10° cell/wel 12 SEIF == ZH 510 2F = 24AI12+ i
2ot 23t L HESE A™GHALH. 24A12t2 HHZO0l EH = FES=

5, 25, 50, 100, 200, 400 ug/me0l SIAH HHLHO S|AHGHH =
2 OHAEStE MIXEF0 Z=otd 24A128 S0 HHSF GFRUCH. Y 28 = 2
wel [0l MTTESH (5 mg/mé in PBS) 10 wMZ Jioi=1, CHAl 37C, 5% (0.2
S& HLII0AM 4A12F S0oF BHSOH MTTOH SHREIES GHACH. 28 wel [0l A4
b

A= formazan Z&ES OMSO 150 42 & =0 Al microplate reader (Molecular
-

Devices, USA)E 0IE5t0d 540 mmOlA S

B
i

=oALt

Lt) AIZLWH ROS MHs EOt

SEAML SHO AMEZ = 27 -dicholorofluorecein diacetate (DCFH-DA)ES

OI23t0 MZ WOl =Xot=s SHAAS HEE FARAYOZ =FHFIUCH

(Rosenkranz et al.,1992). 96 well plate®il HaCaT MIZZE 1x10* cell/well

O s=Z EFe = 24A2t B0t =& L tHS ofRULH. 24A12t2] =
2 OHESE EH =, 128 === MEYES0 Wet Holdl s==2 Xcldt

CEAl 24A12F S©OF BHGHRICEH. 24A12t8] BHZEOI & =, DMSO0I =0t U=

kJ
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OCFH-DAE 20 uM === XHclotl) 20=2F et s, d=siXS HIAGH]
= 7ot H0.E zE =% 100uM=z

iR
fo
>.
z
k>
>
¥
oIr
I
0

PBSZ ==Aloct

Xelotd 82s =XoIUCH (excitation @ 484 nm, emission : 530nm)

3-1. ASHE AEH AN CHSH HaCaT MIES BtSHd =3
H.0., Rotenone, ParaguatE AFE6H0 HaCaT M2l AFSHE AEY AN CHE
S A

92 Z=X5I2CH. HaCaTl MIZE 1x10* cell/well 2 235t10, 24A12+ ti
Aot 2= L OtNFIE A GIULCH. 24A12H2] HIH0| 2L &, DpARSEEA
(Hydrogen peroxide, H.0.), Rotenone, Paraquat BHFHOI S|AGHN 24A12%
oF BtS AlI2] CIS MTT assay& M=E=2= =HGIUCH.

3-2. 338 chemicallll 2|5t REEHeE & AEHANH OIS

HaCaT MIXE 25 St

H.0., Rotenone, ParaquatOil 2ol REE= &stE AEAG CHet HaCaT
NZo BSSE &2F5t)| AGtH 0'Toole S2 YHES S0t AHEGHRULCE
(0'Toole et al., 1996). 96well plateO HaCaT MIZZ wellE 1x10° cell/
well 2 20t1), 24A12tS BHZol0 & L tESE Al ofACH 24A12t
Of B0l Y =, NEZMES0 Met 1282 === 2AI2t 8 XMelott bl

M2l H0,, 1.25 pMel rotenone , 500 uM

H
HYHS SOIGH0I 24AI2F SOF BFSAIZI CHE MTT
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(=]

=L

=9

4
1A

Tyrosinase Xol&d
al., 1986). Bt8+= 0,1
mM L-DOPA 0.2 m¢ &
u/me) 0.2 ms
DOPAchrome 475 nm1i} &t
et £ Fot+2

% 0.1 me
37C OllA

dotALt.

ps|
=]

HAEBEZ

_JO

Tyrosinase MollE24H2 Al2=2

Mol HCH (Yagi et

=X
—/

sodium phosphate buffer (pH 6.8) 0.5 m¢0il 10

HOll mushroom tyrosinase (110

A M

OO

LIEHHRACE.

MoiE(%) = (1-

4-2. SK-MEL-2 MIZOIA Tyrosinase X oH&

24 wel |
off et
ot Ch.

SK-MEL-2 MNIZS HHoIH
cell/wel |2 229
O arbuting AE

1% Triton X-100 2

“—cCc=2
SI=

&dd Utz

b

ol

o
TT

0

PBSZ M= oIRALMH,
St

a4

ot ALk,

sietel 0] %2

=

vortexing

WOZ ALE

Ct.

b

2
o
nfor
0z
J
0
rOI

100 wE FHIIotA

N
lal
e

L—dopa (2mg/me)
21 F,

X
02

=

o
0K

H

ol ALt

=2 =
=

2
x
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platedl

48AI2t B
=

= 1000 rpmOl A 522+
96 well platedl 0 &

microplate reader (Molecular Devices, USA)E 0

Tyrosinasel 8&8&= WEZ2

|

=X
S |Jo

2F
=

Ct

g HNEZE

wel |

= 48A12+ BH

OF
o

Xelst

5t = 2

10 mM PBS 1004401l

2t Ot

—

Ct. 37COIA 1Al

0
ol
2



SZ HAGHACH (Roserts et al., 1996).

ML

=

i

HE

ol

4-3. SK-MEL-2 NIZO0lA Melanin d&d XN

0
ro

gt M2 HoseiS (Hosoi et al., 1985)9 ghH
|

HIZE 1x10% cell/wel |2 220 MZMES0 [t SEE X2I& = 48412

Melanin A& =

= BHYEOI AI25EE L. SK-MEL-2 = HHLSIH 24wel | platedl 2F wel IE

>

H

BHFGSIRRCH., M HEZOZ arbuting AIE20IILCH. 48A12F BHSE = 2
wel | £ PBSZ AMIE&H = 0.2N NaOH 2 400 w£E EHIIotd 60CUHAM 1AIZ2E S

O 2ollotF 204, microplate reader (Molecular Devices, USA)E Ol2dt(

[y

4-4. o-MSHOII 2|8t Tyrosinase &4 % WMA MelaninOl OIXl=

0 48A12F HHY =, tyrosinase 4% L If MMHHeIHOl MMHdeEts =XNE

SN AFX=HO0 THE Hetdstol et 1282 =222 dg= LOot2 UL

4-5. Western blot &4

-~

SK-MEL-2 HIZZ 60 dish0ll 1x10* cell/well JH& HZS £ A9|1,

Ephedra sinica, Morus alba , arbutin = 50, 100 ug/mé Melatd 1AI2E &
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a-MSH (200 nM)E Xeclotol 48AI12F HHLGIACH. HHYE HMIZE =
lysis buffer (RIPA buffer 1 mé, 1 mM PMSF, 1 ug/mé leupeptin, 2 mM
ACH A 3022t EollAl2l = 13,000 rpmUlA 3022t &&) =clotH &4E5H=S
FotALCH., WA 2 Bradford AIZS 0|0t oA, 50 ug THEHA Dt
5xsample buff (1 mé glycerol, 0.5 m B-mercaptoethanol, 3 m¢ 10% SDS,
1.25 me M Tris-HCI, 1~2 48 bromophenol blue)E S =88 & M
SDS-polyacrylamide gel OIA &JISE&S oFRALEH.

Nitrocellulose membrane®if &0l Al212 5% non-fat skim milk in TBSTZ
blocking Al2! =, mouse polyclonal |gG anti-tyrosinase, rabbit polyclonal
[gG anti-TRP-1, rabbit polyclonal 1gG anti-TRP-2, mouse monoclonal |gG
anti-actin® antibodyE 1:10002Z2 35|&ot0 22 A=20AM 1AI2H 302 =S¢t
BESAIZICH. TBSTZ 33| MIESt =, tyrosinase, TRP-1, TRP-2, actin& HRP-
conjugate secondary antibodyE 1:100022 3S|A50H A20 M 2A2 =0 Bt
SAZLH TBSTZ MIEEH = WestzolEXRCZ LAAIZI S ChemiDocS 0l E 0ot
O band2 At&ES ZHGHRULCEH.

4-6. SH=4H

2 3o PE AE ZM= 33 0l BIEOZ HAZPSZ LIEHUWIALH
)t AEgx A0l SHEE Sod HEE one-way ANOVAEE S
HNZOIUCH p<0.05 =Z0A R ZES AAGHACH
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1. &2 FTES9 & 0|ME &4
1-1. €9 Y LS A (Staphylococcus epidermidis)Oll CH St

0
30
i
=]

=2 Al=Z 10052 absolute ethanol & ==& = 1

2
0l
kel

=

=]
L2 g2 s = /Je S, epidermidis 20l Ulst &ZF&HZ paper
disc 2ol et 1k A

/discOlAl &REH 2= A2 FEZ2ZE Agastache rugosa, Agrimonia pilosa,

deld ofRlt. Adeld 2 === =& 0.5 m

Aralia contientalis, Artemisia capillaries, Ephedra sinica, Evodia

rutaecarpa, Juniperus chinensis, Morus alba, Plantago asiatica, Pyrola

L

fjaponica, Reynoutria elliptica, Thuja orientalis 2 & 12852 &I otACH

(Table 2).

o = IR0 232 KLY = U= S. epidermidis, S. aureus, HEE =
2 RAeIAQCl P acnes, 24E ¥ Hls JAZQl P. ovale, M. furfur, 25
2 UCICHE S JIZQ €. albicansOl ot =sEE=2 &4 AE ot
Ct.

S. epidermidislAl S H0|l SR8t F=E22 Agastache rugosa,

Juniperus chinensis, Morus alba, Reynoutria elliptica, Thuja orientalis
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Table 31t Fig. 20lA HESRE AL QCl P. acnestll CHolKHA & & &0l
S8t F=E=E Agrimonia pilos, Aralia contientalis, Ephedra sinica,
Evodia rutaecarpa, Juniperus chinensis, Morus alba, Plantago asiatica,
Reynoutria elliptica, Thuja orientalis SOIALCtH.

Table 4% Fig 3UMAME 2&d8 Y HIs JZC P ovaledl CHSHHA
Evodia rutaecarpa, Plantago asiaticags N&lgt 1082 F===UHAMN 24
O LtEt=td, M, furfurlAM= Pyrola japonicagE Mgt 11E2 F&==0AM
D240l LEHRLH. 28 £ ZtCI0s2 Je&el ¢ albicansOll CHotH A

=<

0o

Agastache rugosa, Morus alba, Ephedra sinicalll A &Z& A0l LIEGCH.

Collection @ chosun -



Table 2. Antibacterial activity of 100 plants ethanol extracts by paper

disc diffusion test against S. epidermidis

Mo Korean name Scientific name Used part Clear zone
1 MET Acorus gramineus Sofand rhizome +b
2 HH &= &F Agastache wgosa aerial part ++E
3 HHLE Agrimonia pilosa whaole plant +4E
4 SHAL Afismaorientalie rhizame -8
5 & Afiivm tuherosum leaf -8
g Z2H Alog grharescans stem =
7 YH e Amp elopsis janonica rhizome -8
g HICILI= Angelica decursiva root -8
9 HICILIE Angelica decursiva flower -8
10 HICILIE Angefica decursiva leaf +b
11 HICILISE Angefica decursiva stem -8
12 =4 Angelica sinensis root -8
13 AlE % Artariisia capiiaris aerial part ++E
14 7 Astragalus membranaceus roat -8
15 Fal=a Arisgema amurense tuber -8
16 = Aralia contientalic root +4C
17 HETH Balamcanda chinenslc rhizome +b
18 AlZ Buplaurum faicatunr root L
19 DAIE Boefimena nivea aerial part +b
20 SE Baswaejia carter stem +b
2 SHLIF Camaiiia faponica flower -8
22 SHLIR Cameiiia faponica leaf -8
23 Z35t Carthamus tinclarive flower -8
24 Z&t Carthamus tnctarve leaf =
25 H4 Codonopsis fan ceotata rogt -8
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No Korean name Scientific name Used part Clear zone
26 = Cople chinansis roat -e
27 R Corpus afficinalis fruits -8
28 MeR Comus officinalis flower =L
29 Ex=EUER Citrus medica var leaf -8
a0 ErglLtF Citrug medica var fruits ol
3 ZLIR Citrus unshiv pericarp -8
32 £2 Curcuma aromatica root &Y
33 BRI Ovperus rotundus rhizame -8
34 e = Dinsmvros kaki leaf =
35 at Divscoreas Rhizoma root =t
36 SHEE Eciinta atha aerial part -2
3¢ FE Evcommig vimoides cortex 2
38 F0OfE Ehhedra sinica stem ++C
=] x5 Evodig rutaecarna fruits ++C
40 FEHLE Ficus carca stem -8
M SEhU R Ficus carica leaf +b
42 AR Forsviiia savatiis fruits -
43 22 Fritiftaria thunbeargy hulbus =8
44 Ay 3= Gardenia jasminoides Eiis fruits =
a5 FLES Geum janonicum leaf -e
46 F2ULIR Gleditsia sinansis spina 8
a7 2E Slvoyrrhiza walensis root +0
48 =&t Gossvoium indicum flawer -2
49 =3t Gossvaium indicum root -8
50 M= Houttuvria cordata aerial part -2
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Mo Korean name Scientific name Used part Clear zone

51 Ha= Houttuwnia cordata aerial part -8
52 THLIR JURIBErus chinensis zerial part +4€
53 MWE= Livope piatvphvita Wang Tuber -8
54 ==%t lonicerae fanonica flower -8
55 2R Lyeium chinense fruits -8
56 2= Lycons radiata stem -8
57 +0] Magnoiia flawer hud -8
55 ELIZ Morus alba cortey +4C
59 Nz Nelumbo nucifera |zaf -8
B0 o Ostaricum koreanun root 2
B QU FPanay ginseng roat -1
2 A0 FPagania lactifiora flawer -8
63 ot naeania suffruticose corex +b
B4 Fichek Flerocarous santalinus ligriurm -8
G5 &3 Farilla fritescens leaf +b
] =3 piviiasigchvenions leaf +0
E7 A0 Fignizqo asiglica leaf ++C
58 Lk Pyvraia janonica whale plant H4C
9 o Prunus mume fruits -8
70 ALIS Prunus serrwata flower -e
71 = puerana thunhergiana root -t
72 2 Raphanue sativus fruits +b
73 2 Raphanus sativus |eaf -t
74 RIE Refmannia givtinosa roat -8
75 k) Aevnoutria japonica root +4€
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Mo Korean name Scientific name Used part Clear zone
76 SZALE Rubus careanus fruits +b
77 EE Salicomia herbacea whale plant -e
78 CILIR Sambucus sieboldiana branch -8
79 2018 Sanguisorba officinalis root -8
=l Skt Santaium aihum corex +b
81 g9tz Sanoshinikovia divarcata root -t
82 sifls Saururus chinensis leaf -8
83 =K Sehizonenats tenuitolia aerial part -2
84 == Scuteliaria baicatansis root =8
85 =i | Sinomenivm acutum root g
85 P Sorghum bicolor fruits -8
a7 el ek Spirodela polrhiza aerial part +b
g8 M= Taraxacum officinale weher aerial part -8
89 JERHR Tarminalia chebuia fruits +b
a0 EWLIR Thuia o rentalis aeral part ++E
g1 sh=ER2| Tricharantfer kKiflowii root 2l
g2 gh=El2| Trichosantbes kitlowis fruits -8
93 HE=LEF Tripten/gium regealii sorague |eaf -8
94 E Trilfcun? geshivum fruits =&
95 “ELR Limus davigiana var hark -8
= Z=H[2|LER Vitay rotundifalia Linne fruit -2
97 Iz Vitis vinifera seed -8
93 HELIR FiEvoRuS jufuh 3 \var fruits -2
99 HELR Fanthoxyviem pipantun fruits -8
100 ==phlu] = Xanthivm strumanum fruits -8

a) —: no inhibitory, b) +:

<0.5mm, ¢) ++: <imm
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Table 3. Antibacterial activity of various plant extracts by paper disc

diffusion test against S. epidermidis, S. aureus and P. acnes.

Inhibition Zone Diameter!nm)

tedicinal plants S eovdermidiz (ma/Sdisc) 5 gurews (ng/disc) £. acmes (ng/disc)
0.5 0,25 0,125 05 025 0.125 0.5 0 25 0125
Agasiache rugosa 22 2.0 159 2.8 2.0 1.0 - = -
Agrimarnis pioss 1.9 3.1 = KB 4,8 2.9 4,9 4,1 3.8
Arafis contientaiis B 2.1 1.1 = = = 4.2 20 e
Arfemisia capitiaris 2.0 1.0 0.9 = - - - - -
1.0 1.0 1.0 1.0 = = 4.0 3.8 2.0

Epfredra sitica

Evooras rufaecanda 1o 1o = = = - 4.1 2.9 1.8
; . : 30 2.0 = = = 5 5.8 4.0 4.0
Sumioerue cfrinenele
Aforus aiba 549 5.0 2.0 6.8 4.0 3.8 4.9 4.8 4.0
Planisgo ssisiica 1.0 = = = = = 31 39 20
Purals fspomics 1.0 = = = = = = - =
Hepnoutria effiofica 2.0 - - 1.0 - - 4.0 4.0 2.0
Fhuis orenfalis 2.0 2.0 i i = g2 3.0 2.0 i

a) —-: no inhibitory
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o ©
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Fig. 2. Antibacterial activity of various plant extracts by paper disc

diffusion test against S.epidermidis, S. aureus and P. acnes.

1: 0.5 mg/disc, 2: 0.25 mg/disc, 3: 0.125 mg/disc
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Table 4. Antibacterial activity of wvarious plant extracts by paper disc

diffusion test against. P .ovale, M. furfur and C. albicans

Inhibition Zone Diarmeter(mm)

rdedicinal plants

£ ovale fmg/disc) A Furfur {mgfdisc) & atbicans (mg/disc)

05 0,28 0,125 0.5 0,25 0,125 05 0,25 0125
Agaetache rugors 4.8 4,0 3.0 3.0 - - 20 = =
Agrimonis pioss 3.8 35 = H 3.0 = - = - o
Araiia confientais 4.0 2.8 2.0 4.9 3.0 - - & =
Ademisis caniliare 4.0 3.5 20 2.0 - - < L =
Eohredrs sivics 3.0 1.0 1.0 4.0 30 - 2.0 - -
Lvodia ruiae canos 1.a 0.5 - 3.0 _ _ =~ = o
SUTioe e chimeneie 4.5 4.0 4.0 4.0 2.0 - - - -

fars b 65 b1 3:0 6.0 50 4,0 4.0 3.0 3.0
Planfsgo asisiica 1.2 1.0 0.5 3.8 - - - & &
FPurois japonics 3.0 2.0 1.0 - - - - - -
Bewnoufris eifiofica 2.8 2.0 1,0 B0 2.0 - = -
Thuis orieniaiie 53 50 4,0 5.0 3.5 - - -

a) —-: no inhibitory
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P.ovale

Agrimonia Aralia Artemisia Juniperts
pilosa 7 . contientalis capillaris . chinensis

Thuja
b oricntalis

M. furfur

Evodia
rutaecarpa

Aralia
cordata /

Ephedra
sinica »

Juniperus /e
chinensis /4
/_/

Thuja
orientalis

N Revnoutria
. elliptica

Fig. 3. Antibacterial activity of various plant extracts by paper disc
diffusion test against. P .ovale, M. furfur and C. albicans.

1: 0.5 mg/disc, 2: 0.25 mg/disc, 3: 0.125 mg/disc
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X dE2E 1285 FE20 U6t 2 MilsTE HAOBIXISI AR (broth
dilution method) 22 =Xst ZUE Table 50 EAIZIACE.

S. epidermidistiM= Agastache rugosadt 6.25 1g/mt sTO0HA =01 XM
ol DIR2M, S. aureusINM= Agrimonia pilosadt 3.1 ug/mt s UHA =0l
Mol I ACH.

HEE |Y& JIAQl P acnestlA= Agrimonia pilosa, Ephedra sinica,

ol

(g

0

Morus albadt 6.25 ug/mt =S O0lAN =0l Mol ZRUCH. 2 & L HIS
@2l P ovalell M= Agastache rugosa, Agrimonia pilosa, Artemisia
capillaries, Morus alba, Thuja orientalisIt 3.1 ug/mt ==0M =0l X
ot TIROI M. furfurlde Morus albadt 6.25 wg/me s UAM =0l Xk
CIAUCH. 2B 2HCICHE S 702l €. albicansMI M= Morus albadt 3.1 ug/

m Ss=0lA =01 Mol ElAUCEH.

Collection @ chosumn -



Table 5. Minimum inhibitory concentrations (MIC)

extracts against microorganisms

of wvarious plant

MIC {xg/me}
Medicinal plants
5. epydferrmidis 5. aureus P acnes P ovale R Ferrdnr L. aftvcarrs
Agseische rugoes E 25 12,5 —-= 3.1 26,0 25,0
Agrimania piioes 125 31 B, 25 3.1 E0.0 =
Arafia contientaie 12,5 = 250 12,5 25.0 -
AFemisis caoitians 500 = 2 31 500 -
Ephedrs sinics 12,5 500 B, 25 G 25 = 20,0
Evodis rufsecamms 25.0 = 125 250 50,0 =
Sumioeru s civinenss 25.0 2 12,5 = 25.0 =
Aforue aliba 12,5 6.25 6. 25 3:4 6. 25 31
Planfago ssiafics 50,0 - 125 12,6 50,0 -
Purols feponics 500 = - G 25 - =
Revrouwtcia elfioiica 500 500 125 G 25 260 -
Fhuia arfenisie 12,5 - 260 3.1 260 -

a)Growth 50 ug/mé<
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-

X e 1282 FE20 &Mots & 2=z € SUEL0E S
2t2t tannic acid, naringing JIE2&22 ot SHoULH. SclH=&HE =
ZZA Reynoutria ellipticalild 209.1 pg/m2 JtE =
Artemisia capillaris 193.2 ug/mé, Evodia rutaecarpa 176.6 1g/me , Ephedra
sinica 175.5 ug/mt , Plantago asiatica 174.0 ug/mé, Morus alba 119.5 ug/
me , Pyrola japonica 107.5 ug/mt S0| S8 ZclH =20l =IE ATt
(Table 6.).

EctEL0IE &2 Artemisia capillariestild 138.21 wg/mz & =2
stetsS LIEtY D, Plantago asiatica 130.9 1g/mé, Agastache rugosa 87.06 18
/me, Reynoutria elliptica 83.4 ug/mé, Evodia rutaecarpa 73.7 1g/me, Morus
alba 68.99 ug/mé, Juniperus chinensis 66.4 ug/mé, Ephedra sinica 56.91 18

/MSUHAM HRE =2 Zet2L01E 20| SZUCH (Table 6.).
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Table 6. Polyphenolics and flavonoids contents in various plant

extracts.

Sample Total phenolics {zg/mt) Total flavonoids { =g,/me)
Agasfache rugoss E1,2+1,76 B0, 32+3.5
Agrmronis prioss 91,5+3 32,773,977
Aralis conflentalis 6 E3I+Z2 18 8.47+1.3

Arfemisis capifars 193.2+1,23 138,213
Lofedrs sinfcs 175.5+0,E6 EE.91+2.15
Evodia rufaecanna 176, 60,01 73,7002
SUriDe s chinense 84,9001 BB, 40,02
Adorue aiba 119,5+5 23 68,99+3.61
Fianfago seisfica 174.0+0.01 130,9+0.05

et 107.5+0,03 E0+0,01
Beynouttis eliptics 209,140,02 83.440,02
Firuis orentalis 49,2+4.35 50.32+3.5
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Zo =20 ot FASAMSIHZ AL 018 JisdS &0l
otJ21 215t DPPH radical 2HsE SZ & 2 Ephedra sinica 27.51 ug/mé,
Reynoutria elliptica 39.14 pg/mé, Evodia rutaecarpa 49.17 ug/me, Agrimonia
pilosa 58.41 ug/mé, Artemisia capillaries 86.43 ug/ML =2, &4 &&tstHl
BHTSl 105.1 wg/mBCH 248t A{=s0l LIEISGCH (Table 7). 400 xg/meoll A
Reynoutria elliptica, Evodia rutaecarpa, Plantago asiatica, Ephedra

sinica Ol vitamin C 2F S A8 90%2 SIF LIEFSCH (Fig. 4.).
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Table. 7. DPPH radical scavenging activity of various plant extracts.

Sample ICso (ug/me)” Sample ICso (g/me)?
Agastache rugosa 400< Morus alba 257+0.91
Agrimonia pilosa 58.41+0.26 Plantago asiatica 170.47+£1.12
Aralia contientalis 400< pyrola japonicaf 170.1£1.23

Artemisia capillaris 86.43+0.73 Reynoutria elliptica 39.14+2.14

Ephedra sinica 27.51+£0.57 Thuja orientalis 358.8+0.67
Evodia rutaecarpa 49.17+0.26 BHT 105.1+0.50
Juniperus chinensis 153.80+0.49 Vitamin C 9.08+1.20

a) ICs: Inhibitory activity is expressed as the mean of 50% inhibitory
concentration of triplicate determination. The values are obtained by

interpolation of concentration—inhibition curve
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Fig. 4. DOPPH radical scavenging activity of various plant extracts
compared with Vitamin C and BHT. DPPH free radical scavenging activities
of extracts in various concentrations were measured using
spectrophotometric methods. A:Agastache rugosa, B:Agrimonia pilosa, C:
Aralia contientalis, D:Artemisia capillaris, E:Ephedra sinica, F:Evodia
rutaecarpa G: Juniperus chinensis, H:Morus alba, |:Plantago asiatica,

J:Pyrola japonica, K: Reynoutria elliptica, L: huja orientalis
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= SUAM Evodia rutaecarpa, Ephedra sinica,
Reynoutria elliptica = =5t 242 UEIWA20, 800 wg/meolA =2t

2f 68.75%, 68.37%, 55.67%2 Ot&E&E AHssS 2L
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MNitrite Scavenging activity{%o)
Mitrite Scavenging activity{®o)
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Concentration{a/ml) Concentration{a/ml)

Mitrite Scavenging activity (%o}
Mitrite Scavenging activity{%o)
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Fig. 5. Nitrite scavenging activity of various plant extracts. Extract
was incubated with 2m¢ of 2 mM sodium nitrite at 37C at pH 1.2. A:
Agastache rugosa, B:Agrimonia pilosa, C:Aralia contientalis, D:Artemisia
capillaris, E:Ephedra sinica, F:Evodia rutaecarpa G:Juniperus chinensis,
H: Morus alba, |:Plantago asiatica, J:Pyrola japonica, K:Reynoutria

elliptica, L: Thuja orientalis
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2-4. =EZ22| HaCaT MIZ0f| CHEH ME=E=2

Fotd ANEE == EZ Xclott MIT assayS & AlotALCH. 11 21t
el s& AEHCSZ ME SH0| O Zoikle HS 2EGIU2H, 2
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Fig. 6-a. Effects of various plant extracts on HaCaT cells viability.
Cells were treated with indicated concentrations of various extracts for
24hrs. Cell viabilities were measured using MTT assay. The viability of
untreated control cells were defined as 100%. Results are shown as mean
+ SD (n=3). A:Agastache rugosa, B:Agrimonia pilosa, C:Aralia
contientalis, D:Artemisia capillaris, E:Ephedra sinica, F:Evodia
rutaecarpa G:Juniperus chinensis, H:Morus alba, |:Plantago asiatica,

JiPyrola japonica, K:Reynoutria elliptica, L:Thuja orientalis
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Fig. 6-b. Effect of various plant extracts on HaCaT cells viability. Cells
were treated with indicated concentrations of various extracts for
24hrs. Cell viabilities were measured using MTT assay. The viability of
untreated control cells was defined as 100%. Results are show as meanz=
S0(n=3). A:Agastache rugosa, B:Agrimonia pilosa, C:Aralia contientalis,

D: Artemisia capillaris, E:Ephedra sinica, F:Evodia rutaecarpa
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Fig. 6-c. Effect of various plant extracts on HaCaT cells viability. Cells
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were treated with indicated concentrations of various extracts

24hrs. Cell viabilities were measured using MTT assay. The viability of
untreated control cells was defined as 100%. Results are shown as mean =+

SO(n=3).G:Juniperus chinensis,

H:Morus alba, |:Plantago asiatica,

JiPyrola japonica, K:Reynoutria elliptica, L:Thuja orientalis
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Table 8. Effect of various plant extracts on HaCaT cells viability.

Samps Concentration(zg/m#)
125 25 50 100 200 A00
Agastache 90.76+ 81.56+ G7.06+ G091 £ 49,24+ 44.00+
rgosa 1.6 1.1 1.4 09 04 a1
Agrmonia pilosa 111,01+ 9417+ a8.32+ B4, 79+ R A2+ B1.27+
4.7 4.6 2.6 . o 4.z
Arafia contientals 126,763 97.95+ B8.25+ 78,8143 73,46+ 71,23+
8 bk 2.8 5 05 07
Artaniicia 9551+ 89.03+ 7738+ BE. 7R+ BR. 7O+ Ed. B3+
canifans 25 1.9 1.6 B3 21 03
Eppedra 10762+ OE 204 B9.10+ 7579+ 7019+ EE.E1 £
sinica 1:2 0.6 2.4 1.9 2.7 3.3
Eaddig 101.46% 92,99+ gE.52+ 76,80+ T3.E7 L 7097+
rutgacanma 3.3 4.8 29 07 24 0s
Juninarue HEidid BE.5d+ 75 4B+ 7021+ 7. 86+ E0.27+
chin ensis 1.1 4.5 0.7 3.9 3.0 3.0
Marus atha 101.63+ BE.03+ 8451+ 7o.23+ 76.EE+ E2.06+
50 0.5 05 05 2B a1
Flantagn asiatica 134.4+ 96.20+ 82,52+ 78,49+ 7461 £ 63.58+
22 33 2.2 158 1.0 fes s
Aeraiz japanica 0528+ 81.72+ EE. 16+ B3.84+ B0. 75+ B1.37+
3 4 15 2B o 20
Aavnoutia 95,587+ 858.01 + 75,61+ 71.61 £ GE. 18+ E0.05+
alintica 0.2 0.6 1.4 28 25 03
Thufa nrentals 97,26+ g1.14+ BE. 71+ RE.BE+ RL.07+ 41,10+
n.z 3.5 gt 2.8 s, 23
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2-5. =& =2 HaCaT AMIZUW ROS MIAHs EOt

282 FE=0| H0.2 X=& HaCaT MZ0AM RS MIHSE =

o

[z

2=

—_
—_

N,

-

st 20 1289 F==2 & 20, 50 wg/m =W M Agrimonia pilosa2 22

O

N

P28 61.07%, 42.46%2 =, Ephedra

J

55.99%, 47.06%2 =, Evodia rutaecarpa= 2 .
sinicall 22t 76.23%, 74.09%= ROSJt MIHEIRULCH. F===22 ddsk &8

©OZ ROS MH &s01 &ALACH (Fig. 7-a, b).
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Fig. 7-a. Inhibitory effect of various plant extracts on ROS production

in HaCaT cells stimulated by H.0.. A:Agastache rugosa, B:Agrimonia pilosa,

C:Aralia contientalis, D:Artemisia

F:Evodia rutaecarpa

capillaris, E:Ephedra sinica,
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Fig. 7-b. Inhibitory effect of various plant extracts on ROS production

in HaCaT cells stimulated by H.0.. G:Juniperus chinensis, H:Morus alba, |:
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3-1-1. H0, SEX0I0 IHE NEHEESE

H0. Jb HaCaT M| M=ES0 OIX

rr

=

0o

= 20t2J] f5tH 50, 250,
500 pMe H0.E Mclotd 24A12F Hi&Z = MTT assayOl 2IGHH MIXE MESS
ZAOLRALCH. 50, 250, 500 uM sEXclM=E HEZ D Hlwol 282 88.5
78.1%, 40.5% 2= ZAGHULCH (Table 9-a).

3-1-2. Rotenone == XI0I0fl IE HIZMES

RotenoneOl HaCaT MIZS MEZ0 0X= F&=S L0ot2I| fAdHH 1.25~10

uM o 22 =TI EEHE rotenonell HHFHUI A 24

>
e
oI
2
=
02
ro
ol
=
_|
_|

assaylll 26t MEMESS ZAGIRUCH. s&0 AEH2Z JF2GHI 245

ACH (Table 9-b).
3-1-3. Paraquat s<=X0|0ll 12 NZMEES

ParaquatJt HaCaT MIZ2| MEZ0 OIXl= FES LOtEI| fGHH 250~1000
uM o 22 =& =2 ILEE paraquatll BHFHOIA 24A12F S0OF BHZSE = MTT
assayOll 2IGtH ME MESS ZASIRCH 250 uM XMel0Ad= HEZ 100%0]
BISHO! 84.17%01A20 500 pMel HelHAd= MEMEZ0| 49.78%0]

uMe HellMeE 38.5%2 MEZMEEZ LIEHCH (Table 9-¢).
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Table 9-a. Cytotoxic effects of H.0. on HaCaT cells .

MTT assay (540nm)

H202 (uM)
Absorbance Cell viability (% of control)
Control 0.995+ 0.03 100
50 0.875+ 0.5 88.5+1.21
250 0.777£0.78 78.1£2.49
500 0.403+£0.40 40.5+£7.79

Table 9-b. Cytotoxic effects of rotenone on HaCaT cells.

MTT assay (540nm)

Rotenone (uM)

Absorbance Cell viability (% of control)
Control 1.054+0.01 100
1.25 0.546+0.32 51.84£3.50
2.5 0.45+0.26 42.7+£1.12
5 0.391£0.12 37.1£0.47
10 0.332+0.00 31.5+1.15

Table 9—c. Cytotoxic effects of paraquat

on HaCaT cells.

MTT assay (540nm)

Paraquart (uM)

Absorbance Cell viability (% of control)
Control 1.025+0.03 100
250 0.863%0.04 84.17+3.68
500 0.51£0.06 49.78+5.84
1000 0.392+0.01 38.5+1.5
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Fig. 8-a. Protective effect of various plant extracts against oxidative
stress induced by H0» in human HaCaT cells. Protective effect of plant
extracts against oxidative stress induced by H0, were measured using MTT
method. Cells were incubated with plant extracts for 2hr followed by
treatment with 500 uM H0, for 24hr. A : Agastache rugosa, B : Agrimonia

pilosa, C : Aralia contientalis, D . Artemisia capillaris
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3-2-2. Rotenone Ol 2ol S ASIE AEH AN CHEF HaCaT AMIE2

11X &2E 125 ===20I rotenone 0l 2loll FELE=E MatE AEHAN O

rotenoneE = XMclst S 24A12F 20 ME ESSUE &0t}

O Z0, HEZY MEMEESES 100%2 EUS M 8 XMH2IoHA 2= AE2
2 55.18%0I5t2] MIEMEESS UEHH BHH, 12839 =52 = 20, 50 ug/m
HdXelUME Ephedra sinica2 282 A0 BloHA 17%, 45%2 2 &1t
Morus alba= 30%, 35%21 2=&it Plantago asiatica= 9%, 16%2 2SIt

=0 SUCH (Fig. 9-a, b).
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Fig. 9-a. Protective effect of various plant extracts against oxidative

stress induced by rotenone in human HaCaT cells. Protective effect of

plant extracts against oxidative stress induced by rotenone were

measured using MTT method. Cells were incubated with plant extracts for
2hr followed treatment with1.25 uM rotenone for 24hr. Rot: Rotenone, A:
B:Agrimonia pilosa, C:Aralia contientalis, D:

Agastache rugosa,

Artemisia capillaris, E:Ephedra sinica, F:Evodia rutaecarpa,
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2hr followed treatment with 1.25 uM rotenone for 24hr. Rot:Rotenone, G

sJuniperus chinensis, H:Morus alba, |:Plantago asiatica, J:Pyrola
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20, 50 wg/mé MXelolA AE 20 HIohHA 4%, 7%2 &
1, Reynoutria elliptica® 10, 20 pg/m M Xl =E HEZ0 HIoHA 3%,

ro

%2 Bt SUHEUCH. Artemisia capillaris2 10, 20 wug/mé & Xl 0l

MNe 6%, 7% E5&It S SIUCH (Fig. 10-a, b).
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Fig. 10-a. Protective effect of various plant extracts against oxidative

stress induced by paraquat in human HaCaT cells. Protective effect of

plant extracts against oxidative stress induced by paraquat were

measured using MTT method. Cells were incubated with plant extracts for

2hr followed by treatment with 500 uM paraquat for 24hr. Par: paraquat,

A:Agastache  rugosa, B:Agrimonia pilosa, C:Aralia contientalis,

D:Artemisia capillaris, E:Ephedra sinica, F:Evodia rutaecarpa
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plant extracts against oxidative stress induced by paraguat were
measured using MTT method. Cells were incubated with plant extracts for
2hr followed by treatment with 500 uM paraquat for 24hr. Par:paraquat,
G:Juniperus chinensis, H:Morus alba, |:Plantago asiatica, J:Pyrola
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Fig. 11. Tyrosinase inhibitory effect of wvarious plant extracts in
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Fig. 12-a. Effect of plant various extracts on viability of SK-MEL-2
cells. Cells were treated with indicated concentrations of various
extracts for 24hr. Levels of the cell viability were measured using the
MTT assay. The viability of untreated control cells was defined as 100%.
Results are shown mean £+ SD (n=3). Ar:Arbutin, A:Agastache rugosa, B:
Agrimonia pilosa, C:Aralia contientalis, D:Artemisia capillaris,
E:Ephedra sinica, F:Evodia rutaecarpa, G:Juniperus chinensis, H:Morus
alba, |:Plantago asiatica, J:Pyrola japonica, K:Reynoutria elliptica,

L:7huja orientalis
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shown as mean =+ SD (n=3).

A:Agastache rugosa, B:Agrimonia pilosa,

C:Aralia contientalis, D:Artemisia capillaris, E:Ephedra sinica, F:

Evodia rutaecarpa
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Fig. 12-d. Effect of various plant extracts on cell viability of
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Table 10-b. Effect of wvarious plant extracts on viability of SK-MEL-2
cells. Cells were treated with indicated concentrations of various

extracts for 24hr. Levels of the cell viability were measured using the

MTT assay.
Sampls Concentration{za/xa)
125 25 50 100 200 400
Agastache 09562+ 70.81+ E9.02+ 30.91+ 1712+ 9+
rugasa 2.3 4.3 3.0 3.4 a8 01
Agrirronia 95+ 84,13+ 81.69+ 45,43+ 26,75+ 16,66+
pifasa 1.9 1= 3.3 6.1 1.0 3.9
Aralia 97.72% 92,45+ 91.72% 87.52+ E4.59+ 35,48+
contiantalis 1.4 0.2 0.2 1.8 2.7 0.5
Artaricia 11436+ 97.45+ 85.85+ 31.99+ 16.0E+ 14,06+
canitiars 5.0 4.4 5.0 1.9 1.2 1.2
Ephedra sinica §93.09+ 85,32+ 7947+ E2.28+ E1.51+ 38.65+
31 1.0 15 =3 4.0 5.9
Evodia 94,54+ 86.23+ 80.54+ 71.91+ 28.89+ 12 52¢
rutgearna 2.4 1.3 b2 2.8 26 01
Suninarus 95.668+ 7776 73.59% 53.35+ 20,76+ 815+
cHT an siE 1.0 3.1 3.2 18 4.8 0.8
Morus alba 127.81 % 11842+ 92,13+ 7745+ 13,53+ 13.02+
0.9 1.1 EE 25 0B 1.2
Hiantago 123.:23% 109+ 95.32+ 85,72+ 54,77+ 28.09+
gsiatica 5.8 5 1.4 1.8 09 3.1
Pvrala janonica 97,93+ 809.36+ 7E.47+ 37,58+ 16,61+ 13.08+
1.9 2.5 1.6 3.0 0.8 1:3
Ravnoutia 96.31 % 90.21 % 45,32+ 18,43+ 1519+ 12,35+
aiintica 22 1.4 253 1.E 1.E 1.2
Thufa orentalis 97.69% 53.94+ 81.26% 42,26+ 15,23+ 12,59+
1.8 1.5 4.5 3 0.4 0.6
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Fig. 13-a. Inhibitory effect of various plant extracts on tyrosinase
activity. The effect on tyrosinase activity was tested with various
doses of plant extracts in SK-MEL-2 cells for 72hr. Data are expressed as
percent(%) of control and each column represents the mean + of at least
three experiments each are performed in tirplicate. Ar:Arbutin, A:
Agastache rugosa, B:Agrimonia pilosa, C:Aralia contientalis, D:Artemisia

capillaris, E:Ephedra sinica, F:Evodia rutaecarpa
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three experiments each are performed in tirplicate. Ar:Arbutin, G:J
uniperus chinensis, H:Morus alba, |:Plantago asiatica, J:Pyrola

Jjaponica, K: Reynoutria elliptica, L:Thuja orientalis
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Fig. 14-a. Inhibitory effect of wvarious plant extracts on melanin
production in SK-MEL-2 cells. Melanin were determined in the cell after
72hr incubation. Data are expressed as percent(%) of control and each
column represents the mean =+ of at least three experiments each are
performed in tirplicate. Ar:Arbutin, A:Agastache rugosa, B:Agrimonia
pilosa, C:Aralia contientalis, D:Artemisia capillaris, E:Ephedra sinica,

F:Evodia rutaecarpa
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Fig. 14-b. Inhibitory effect of various plant extracts on melanin
production in SK-MEL-2 cells. Melanin were determined in the cell after
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column represents the mean £ of at least three experiments each are
performed in tirplicate. Ar:Arbutin, G:Juniperus chinensis, H:Morus
alba, |: Plantago asiatica, J:Pyrola japonica, K:Reynoutria elliptica,
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4-4. ===0] Melanin 4 2gl HHE L30l O0Xle &

0

1XF HE8E 12829 ====Z SK-MEL-2 AMIEZLHS tyrosinase AT

Al

melanin MAH =X Z2 Ephedra sinica, Morus albalilA 2

=1
i
fo

=8t &

ol otLt. 7 Z2UE HIE2Z 2 AU A western blotS 0IE0tH melanin
2F40ll 20i6t= tyrosinase, TRP-1, TRP-22| HEHA && 0 OIXl= F&=S =
ASHRCH MIES0 ==2 arbuting 50, 100 ug/meM 48AI2F S0t X elst
Z 1t Ephedra sinica= 50, 100 ug/mé 25 arbutinOl HIGH tyrosinase<t
TRP20IA =2 Z2& AN SUE UEHH sk A&=He2 L0l AME
S g £ QUULCH. U TRP-10IM= M SHE UEHWHX ZUCH
Morus alba%t arbutine Ephedra sinicalll HIoH tyrosinase®t TRP-22| 2kl =
DO A LHEFSt 20 TRP-10lA & Ephedra sinica®t 201 DM S IHE LIEFWH
X ZUACH (Fig. 15).
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Fig. 15. Inhibitory effect of arbutin, Ephedra sinica and Morus alba on
melanogenesis-related protein expression. Cells were incubated with
arbutin, Ephedra sinica and Morus alba. After treatment for 72hr, cell
lysates were the subjected to western blot analysis using tyrosinase,
TRP-1and TRP-2 as described in materials & methods.

arb: arbutin, E: Ephedra sinica, H: Morus alba
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4-5. oo-MSH S0 28t Tyrosinase A48T 2 Melanin &0 0|IXl=

FES2 81

IR0 2ol FLE SK-MEL-2 AIZol WMAERN 1Xt HdYE 1252
FEE0l 0® &2 0IX= XNE L0tE2I] A6t a-MSH (200nM) EE Hel
Otd 72AI12F HHZSEH = tyrosinase &% 2 melanin M&Az=S SEHGIRULCH.
Tyrosinase &2 A& Z a-MSH (200nM) HL X elz=2 191%2 tyrosinase
240l It HA20, arbutin (100 #g/me)2 71.85%=2 tyrosinase &0 2
AEJALH. 128 === S Ephedra sinica 2 Morus alba= 100 1g/mé £ X2l
otRS M 22 66.32%, 78.97%Z tyrosinase &0l 2ALIACH (Fig. 16-a,

16-b). Melanin &2 MBI W20l HISHH o-MSH (200nM) S xelz

2 145.69% 2 St TI”AXICH arbutin (100 #g/m)2 106.67%=Z melanin M4
o] 24 SR/, 12858 === F Ephedra sinica @ Morus alba= 100 ug/me

= Xclotds M 2= 93.

~

5%, 105.66%= melanin MA& 20| 2AZIUCH (Fig.
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Fig. 16-a. Inhibitory effect of various plant extracts and a-MSH on the
tyrosinase activity. The effect on tyrosinase activity was tested with
various doses of plant extracts and o-MSH in SK-MEL-2 cells for 72hr.
Data are expressed as percent(%) of control and each column represents
the mean =+ of at least three experiments performed in tirplicate.
Ar:Arbutin, A:Agastacte rugosa, B:Agrimonia pilosa, C:Aralia contientalis, D:Artemisia

capillaris, E:Ephedra sinica, F:Evodia rutaecarpa
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Fig. 16-b. Inhibitory effect of various plant extracts and o-MSH on the
tyrosinase activity. The effect on tyrosinase activity was tested with
various doses of plant extracts and a-MSH in SK-MEL-2 cells for 72hr.

Data are expressed as percent(%) of control and each column represents
the mean =+ of at least three experiments performed in tirplicate.
Ar:Arbutin, G:Juniperus chinensis, H:Morus alba, |:Plantago asiatica,

JiPyrola japonica, K:Reynoutria elliptica, L:Thuja orientalis
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Fig. 17-b. Inhibitory effect of various plant extracts and o-MSH on
melanin production in SK-MEL-2 cells. Melanin were determined in the
cell after 72hr incubation. Data are expressed as percent (%) of control
and each column represents the mean =+ of at least three experiments
performed in tirplicate. Ar:Arbutin, G:Juniperus chinensis, H:Morus
alba, |:Plantago asiatica, J:Pyrola japonica, K:Reynoutria elliptica,

L:7huja orientalis
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4-6. a-MSHS 1} AMAXIZ Al Melanin &

529 ¥y

1

1 A= 1259 =&=20] SK-MEL-2 MIZ0N a-MSHE S & ol%is M
tyrosinase 8% L melanin MH& =& 21 Ephedra sinica, Morus alba
A 2=t SUE &0l oIQL. ¥ Z2UE HIY¥E 2= western blot2 0|=06t

O melanin &40 203dl= tyrosinase, TRP-1, TRP-22| SHSHA AN O]

00!
nio
A
>
Qﬂ
59
[m)

rr

g a-MSHZ WMAFS FEAZD MHEF0H ===
o
TT

arbuting 50, 100 ug/meAl 48A12F SOt Xe2lgt 21 a-MSHZ

MEZEE 0|28 A8 2 20| Ephedra sinica= 50, 100 wg/mé 2=

ro

arbutinOil BloH tyrosinase®t TRP-20lA == Z& M SUE LEIHCH =
C EHOZ YHO| AdHMES =g = UJULCH. OdU TRP-10IA= X
SHE LIEHHX LXUCH. Morus alba®t arbutin® Ephedra sinicalil HloH
tyrosinase®t TRP-22| Xl SOt RAH LEHS2MH, TRP-10AM T Ephedra
sinica? 20l AN SIS LIEHHXI LRUACH (Fig.18).
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Fig. 18. Inhibitory effect of arbutin, Ephedra sinica and Morus alba on
melanogenesis-related protein expression in the presence of 200 nM «
-MSH. Cells were incubated with arbutin, Ephedra sinica and Morus alba
and ao-MSH (200nM). After treatment for 72hr, cell lysates were the
subjected to western blot analysis using tyrosinase, TRP-1 and TRP-2 as
described in materials & methods. arb: arbutinta-MSH, E: Ephedra sinica

+a-MSH, H: Morus alba +a —-MSH
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L= A & e 82 8E2 D2z ghat oA =6t A2l
CEDN UM SLHAASO0 2 IR HotetdE &4 -0l EEHCEH. &

A= HAHE = 2LE220] superoxide radical (02), DHAFSEEA (H02),

. Ol et =0l OI=ELIRYE, HES, IIRL3t. it ML & S IS
3t A2 %= QUCH (Adelman et a/., 1988).

= AF0AE AdEA=S 1008S absolute ethanol 2 ==&t = 0l =20
CHoll ILIF &M= = LR 5= REots S. epidermidis =0l CHet

D28 S paper discHEHOl et 1X A3eld ot FE2 =% 0.5 mg/disc

0o

AN SRS 2= MNESZ=EEZ2Z Agastache rugosa, Agrimonia pilosa,
Aralia contientalis, Artemisia capillaries, Ephedra sinica, Evodia

rutaecarpa, Juniperus chinensis, Morus alba, Plantago asiatica, Pyrola

x
Ja

japonica, Reynoutria elliptica, Thuja oriental sl 1282 =F&=2=

oL (Table 2.).

10
O
[0
ol
e
-
10
Qﬂ
-
o
dt
e
e

S. epidermidis @& OIE1Ll OIS0
SHFF0IH OLEI XS 90% = IR0 ZEEd
ZEE 0 UA2H OtELl ZE2 M TICA 70| Matcte = & (super
antigen) =S40 2oiA LIRZE0 2 L= As de Aoz LHM UL
(Heaton et a/., 2003). S. epidermidis Ol CHE 1Xt HEE 1282 FEH&2
stoetds ™St Zt Agastache rugosa, Juniperus chinensis, Morus alba,
Reynoutria ellipticall M S =8t & d0l HZUSM, Agastache rugosa
2 6.25 1g/m =S O0lN M=0l Mol ZIACH (Table 3, Fig. 2, Table 5).

S. aureus Ol CHoll M= Agastache rugosa, Agrimonia pilos, Morus albaOil A
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ot S22 H0| AW, Agrimonia pilosadt 3.1 ug/mb sEZO0A A
0 3, Fig. 2, Table 5).

P. acnes = 18 LHA2Z IIF0A JtE BIBGHH L0U= 23Ee 0HE
S EOHH H2EO ULB, 11X AEE 1282 === o024 0l
Z Agrimonia pilosa, Aralia contientalis, Ephedra sinica, Evodia

rutaecarpa, Juniperus chinensis, Morus alba, Plantago asiatica,

mwu

Reynoutria elliptica, Thuja orientalislA =8 &Z&H0| SOL/US
M, Agrimonia pilosa, Ephedra sinica, Morus albadt 6.25 ug/mé ==O0IA A
).

S0l MolE &S =0l GtACH (Table 3, Fig. 2, Table 5
HiSO0lgt U9 L3t 2H0| WARLCZ o= A HIXI2 Zolatst
20| =g dHZ, IRMEZNM XAASHAH HALA e MEHAIS 24t
£ S30ILL HHASE E£= 30Ut 8BS =ttot
O, €23NXA sLE = ACH (Roberts, 1969). HIs M4 izl P
ovaletii et 1xb M= 1282 F===°2 2024 =EHZW Agastache
rugosa, Aralia contientalis, Artemisia capillaries, Ephedra sinica,

Juniperus chinensis, Morus alba, Pyrola japonica, Reynoutria elliptica,

_IK’"

Thuja oriental isOlM <=8t &&d0| SIRSM, Agastache rugosa,
Agrimonia pilosa, Artemisia capillaries, Morus alba, Thuja orientalisot
3.1 wg/me =SO0lN M0l MOHZIRJACH. M. furfurBld= Agastache rugosa,
Aralia contientalis, Artemisia capillaries, Ephedra sinica, Evodia
rutaecarpa, Juniperus chinensis, Morus alba, Reynoutria elliptica, Thuja
oriental isIM =8t SZ&H0| ELAH, Morus alba= 6.25 1g/mt =
COlAM M0l Mol SIACH (Table 4, Fig. 3, Table 5).

HIHE IF 2 C0s2 LRt %0 4l 2Md 2322 C. albicans
of = elgoz 2™ JU2H (0dom et al/., 2000), C. albicans Ol CHEH 1
A deEE 1288 === dagd &g Z U Agastache rugosa, Morus alba,

Ephedra sinicalll A %8t S2EH0| LIEIGSM, Morus albadt 3.1 ug/mé
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sT0lAM M0l Mol TIRUCHTable 4, Fig. 3, Table 5). Ol2fdt 2= &

Do SAGHSLCH (Sohn et al., 2006),

oF ACH=
Zcd|H= &= phenolic hydroxyl &

Reynoutria ellipticalld 209.1 wg/m2 DJIE =2 &S LUERYLD,
Artemisia capillaris 193.2 #g/me, Evodia rutaecarpa 176.6 ug/me, Ephedra
sinica 175.5 ug/mé, Plantago asiatica 174.0 ug/mé, Morus alba 119.5 ug/
me, Pyrola japonica 107.5 wg/mt SO| H= &0l 2=06tH LIELSCH (Table

=2
I
=
Qﬂ
r
o
<
(@]
>
(@]
a
rr
pa|
0z
A
10
P
ol
ot
0x
P
-
10
-
=
e
[ >
Im

capillariesOlA 138.21 wg/miz ZctE2L0/S &2F0l Jt& = UES D,
Plantago asiatica 130.9 ug/mé, Agastache rugosa 87.06 ug/mé, Reynoutria
elliptica 83.4 ug/mt, Evodia rutaecarpa 73.7 ug/mt SOIM ZEctE2%01E
S0l HE =3 LEtE S Eolg &= JURUCH (Table 6).

X dEE 128 S22 N2z 012 JisdsS =026t 2ot
OPPH radical &~HsS=S =&t Z1t Ephedra sinica 27.51 ug/me, Reynoutria
elliptica 39.14 1g/me, Evodia rutaecarpa 49.17 1g/me, Agrimonia pilosa
58.41 ug/mé 22 UESG2M, 4004g/m sSOWM= AReynoutria elliptica,

Evodia rutaecarpa, Plantago asiatica, Ephedra sinica 0| vitamin C 2t &

At SHE LIEtH S &QI5HACH (Table 7, Fig. 4.).
AS2 I8 € NE AFHS0 Bl SAHdAN2E 24, A XHZ
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HO0, = Ctet M AS0A &ty AEYAS MHdole =222 €d
M UCH (Bi et al/., 2008). =22 HaCal MZS ESSE &QoIst 2t

AEF2 39.5% NIEMEZEZS LIEtH BtH | 1289 =&E= =  Ephedra sinica

= AEZ20Ul dHlolM 22 25%, 50%, Aralia cordatas 2r210%, 20% Plantago

rr

asiatica= 22+ 10%, 16%2 25& It S = ACH (Fig. 8-a.).

Rotenone2 =% E2& 2 MESEIH, M WS 23 MZEON AstE 4= L
©31 Z= ApotosisOl OIZ2H ot 22z 2™ ULt (Molina et al/,. 2004
; Zhang et al., 2001). =&=22| HaCaTl MIXZ2 ESSWE &olst 2t AE
=2 55.18%015t2] NMIEZMEES UEHH BHH, 12839 =ZEE = Ephedra
sinica= &&=0 HloHA =22 17%, 45%, Morus alba= =2t2F 30%, 35%
Plantago asiaticalt 22 9

Paraguat= HEZNZ SSHE, &eHA
= 2oz 0% ATt (Wills et al., 2007). HaCaT MZS BESSHE &
olgh A1, AE 2 48.14% 0Ictel NMEZMEES LIEIH B, 128 =&=
= Ephedra sinica= A& 20 BloHA 2H2F 4%, 7%2 Essitit SU DU,
Reynoutria elliptica= 252t 3%, 9%, Artemisia capillaris= 22t 6%, 7%2
BS&0F S DUCH (Fig. 10-a.). Ol&2l 3JtXl Chemical Ol 2lof =&
MSHE AEYH AN CHEF HaCaT MIES 2E5&0 A&E0AM Ephedra sinica =&

AN E

£0| JIY 240”20, 0l248t Zut= A2 (Lim, 2007) &322 &H5HA

tyrosinase Mol &4 =&st 21 1282 =&= S0 KM Morus alba, Ephedra
sinica, Reynoutria elliptica S0l s& 2AETHLZ =5t AME=S Z2ALt
(Fig. 11).

|BH2ted A= OrE (Yoo et al/, 2005), WAt =&+ (Hwang et al,

2006), &£ ( Park et al., 2007), &tBH= (Park et a/., 2008), SCtl

o

I |
[

O
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(You et al., 2009) €< 0|28t A&ZN S0l 20N UYL 2 HAJRWA
= 92t Kl =ME NIEQI SK-MEL-22] MIELHS tyrosinase 4% 2

L-22
melanin A0 OIX] HCH AgZ 100 ug/me ==Xl oll A

CHE22Q1 arbutin® 82.2%Z tyrosinasell &40l 240 HIGHA Morus albat

rr
0Q
00
Ui
"
5

Ephedra sinicazs 22+ 24.2%, 36,36% = tyrosinasell E&0| ZA0IA2MH,
melanin M&% ZZFZD 100 w/m =EX2llA HEFQ! arbutin 83.99%
melanin &0l XoHOl BlIoHA Morus alba 2t Ephedra sinica= 22t
83.66%. 63.9%= melanin MA2F0l Mol =[O0 (Fig. 13, Fig. 14),
Ephedra sinica= Morus alba, abutin 2Ct tyrosinase 2t TRP-2 2] &£&0| =

OISHA 2 ABHACHFig. 15)

(melanocortin receptor 1, MCIR)2t Z &St Gs SHHE S 243t AII|LD OIXt
HMOZ adenylate cyclase &0l 2ol cAWPIt SItE) AEXMOZ protein
kinase A (PKA), tyrosinase &4 S2 Sot0 detd MHs FAAICH T
&t microphthalmia transcription factor (MITF)EtEHEIO] YE S ZIHAIHA

tyrosinase R XS &S =XSCH (Friedman et a/., 1990 ; Hunt et al.,

J

HBH2FolOd tyrosinase &% 2 melanin MEFS ZSHGIULH. a-MSH= SK-
MEL-2 MIZZLHQ| tyrosinase &4t et MHS =XSH0! a-MSH (200nM) &
dxel2E 191%= tyrosinase &40l It TIA2M, arbutin (100 ug/me)E
71.85%2 tyrosinase &0l ZALRUCH. 128 =2 = Ephedra sinica%t
Morus alba= 100 wg/mE HMeldtRS M 22 66.

SN0 2ACACH (Fig. 16-a, 16-b).

(,D

2%, 78.97%= tyrosinase
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ro

Melanin MAdz A2 HWEZ0 HlotH a-MSH (200nM) S X2l
145.6%9% 2 =IF ZIJAXICH arbutin (100 #g/m)2 106.67%=Z melanin A 0|
ZACAD, 125 =SS = Ephedra sinica @ Morus alba= 100 ug/ME I

clot@= M =2 93. 105.66%= melanin MA2F0l ZAZAJACH (Fig.

-b
[@x]
o\"

17-a, 17-b).
Western blot2 0lZ6t0 o-MSHHl 2Igt WM AR ZAl tyrosinase, TRP-1 &
TRP-22| SHBHAYEHN 0IXl= I&=S XZAtst Z1, Ephedra sinica= Morus

— T/

alba, arbutin 2Ch tyrosinase2t TRP22| &0l KOIoHH ZAGHHCHFIg.

o
Qﬂ
=
=)

@
[eV)

=}

=

o
0x
o
19
=
Qﬂ
rr
par
0
Hy
o
e
0

El tyrosinase® melaninl MAHZ2 MR S
E EU=Z &= FEphedra sinica 2 Morus alba === 0|20t &, &t
3F, DigH 2EE I8 Jlsd 220 M3 HL0| Jisg Aoz AMESET
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ol= o3 L&oz 100 = o
epidermidisOl et E2EHS 1A AelYst 2 1289 =525 HdYol
M Ol=0l UotH I Jlsd 220 HS LS s 4gs 2 UsH

1. 1000i&2 s === 01Eot0  S. epidermidistil et &= 4=
X Adeldet 210 1282 === Aottt

2. 11X dEE 1282 F=2=0| IR d4MaF & 888 722 = Ye 7
=0 e &= g4 Z1, Morus albalt HE R=0otUALMH,

, DPPH radical ~H&Ad, OLAMSE AHSOHA Ephedra sinica,

1282 =&==22| MELWH ROS MHs BIF 21t Agrimonia

pilosa, Evodia rutaecarpa, Ephedra sinicalld %8 HHs0l &0l

L

S ACH.
1252 F=Z&==0| H0., Rotenone, ParaquatOl 2|3 S

AMSHE AEH AN HS HaCaTMIZS Essille =
6. 1At A& 1252 === = tyrosinase Mol &4 =& Z21 Morus

alba®t Ephedra sinica= 50% O|&te] S HI=0| 202l TULCH.
tyrosinase &

0x
H
e

7. 1A dgE 1282 ===01 Sk-MEL-2 MIELHS

10

melanin MM =X 21} Ephedra sinicalt 36.46%, 63.9% 2= JIE

ot RALH.
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0x
H1
o

Al

8. 1A A& 1252 ===0| a-MSH =0 28 tyrosinase &

—_

melanin M= ZHEH Z21} Efphedra sinicalt 66.32%, 93.45% 2 Z J

9. Western blot &4 Zit Ephedra sinica= Morus alba Lt arbutin 2Ct
tyrosinase SHEHA HHZE ZA AF2MH, a-MSH REZOUH A tyrosinase,

TRP-2 2| Zes SMECZ Z4 AL

Ol&atel 2t 1A M= 1282 === & Ephedra sinica 2+ Morus alba=

=1, tyrosinase |S&At

£ =0l ZAUCH. MekM

Ephedra sinica @t Morus alba ===2 e, &4tst, 08 2&E U2 D
=

2 J| =L,

ro
Yy
10

s4d =23 MS2 Hg Jts40l
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